Interactive graphics, and especially virtual reality systems, require synchronization of sight, sound, and user motion if they are to be convincing and natural. We present a solution to the synchronization problem that is based on optimal estimation methods.
Introduction
The core of most virtual reality systems is the ability to closely map sensed user motion to rendering parameters. The exact synchronization of user motion and rendering is critical: lags greater than 100 msec in the rendering of hand motion can cause users to restrict themselves to slow, careful movements while discrepencies between head motion and rendering can cause motion sickness (Held, 1990; Oman, 1990 (Kaiman & Buey, 1961 (Friedland, 1986 
provided that the Kaiman gain matrix K* is chosen correctly (Kaiman & Buey, 1961 
